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(57)[ABSTRACT OF THE DISCLOSURE] 

(Amendments Included) 



[mf^] [CONSTITUTION] 

^U^^U^<(^X^X^Wti- It makes various medical stent using the 

thermosensltlve magnetic material which has 

^ttWiN-^ffl V ^XM^ (D UWF^ the low Curie temperature which generates heat 

^^T'yh^iffi&L. -^rCO^Bici^ by an external alternating field, it lets the 

&^(OM''^^t^^^MM^^W surface carry medicine with a themnosensitive 

$-^5o polymer. 



[ADVANTAGE] 

It detains the stent of this invention in affected 
regions, such as a stenosis and obstruction, a 
stent temperature is raised by exciting, while a 
local thermotherapy comes be made and 
infiltration into the stent of a cancer cell, and a 
constriction and blockade of the stent by 
pressure are prevented, the thermosensltlve 
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^UifCX^^tiizU^^^tcl^il^ polymer carried by it by temperature rise of a 
^^(OM'^^i^^iiy MMt^^B^ stent melts, and chemicals are discharged to an 
(cirJcfcb$ti2)o affected region. 



1 3 




2 



(b) 



imnm<Dmm] [claims] 

Ift^iIU [CLAIM 1] 

^lf|53^#^^}cJ:or^llftb. A stent, which generates heat by an external 

1.0 g EM^y®tt^«po^^tt alternating field, and 

UPtt^hti:^^'Jtk. v^^if ^^l^x ^ To the medical stent of various shapes, such as 

y-y^'Ji)t. ^M'^^U^ (DM'^(D a tubular shape, zigzag-shaped, mesh shape, 

E^ffl^7^>ht^^ >!lS?mttc7)i^5> and a spiral shape which consists of a magnetic 

^t^KMM^^M^ . ^^t.tcH material with self-temperature-control property, 

it^Vtc:Lt^W0.t't^^Ty it applied, coated or attached medicines with the 

ho thermosensitive polymer. 

l?^mmm^j:um] [detailed description of the 
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INVENTION] 



[000 U [0001] 

imm±om'^m] [industrial application] 

Particulariy this invention Is applicable to the 

h(DX^h^^ t^L<it^i!/^[^(D^ treatment of the stenosis and obstruction by 

jk^^(DW.^ (DJ^^\c various causes, such as a tubular-shape organ 

J:5^^^- P^S^c7)f^i^}c>[^ffi in the living body and blood vessel, about the 

heat generation stent, and the local 
thermotherapy in the magnetic-induction 

T(?ai?!tglfe)(:iioftS^MM^ system in the hyperthermia (thermotherapy) 

-;}j'^{ci6\^^X(DM}UU^M'^^^^ which is one sort of malignant-tumor cures, 

prtbi:\ such as cancer, is possible, and it is related with 

pTt^^cC^x:^h{c^f S^^^^T? the stent which can perform a chemicals 

fcSo administration further locally. 

[0002] [0002] 

m^(Dmn [prior art] 

^Wt(DiMJt-ti(tts:h^j:^^f^M'\^ As the treatment method for the obstructive 

M'M(D^n'Mili^tLX . M^fMM^ jaundice which does not become surgically 

y^tf ALT^^iCp^ adaptive, since the endoprosthesis which 

ft{t:'t"2)^>'K:/n7^— if 75^2^A inserts a tube in a biliary-tract closed chain part, 

^ti6X^iiCfj:<:>Xf}^h, Vi^-t— and it internal-fistula-izes completely comes to 

f-^— :/^f$:^l::ttS"t"iei^^f4^ce< be introduced, it is unnecessary to take out a 

?iCoTV^5o t^oX. S^fiiatt drainage tube to an external. 

^^:^^Wi^^^^\^^J:<X'hX<. Therefore, a patient does not need to carry a 

Ki^-^"— ^^^^'/cD^iJApPOi^ bile storage bottle, it releases from an infection 

tS^ and displeasure of the stick section of a 
drainage tube, the improvement by a patient's 

® (Quality of Life) X(D\u]±.t^^ lifestyle (Quality of Life), such as emotional and 

Mi-Hi + mental stability, is expectable. 

\CiiMtiiir^tc^ii:i9^^&^^ Furthermore, bathing also becomes possible 

^^^t)#btb5<ti:^}c:, A?&t> while nutritional and physiological stability is 
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~pi^tf£^.^iW}^W(D^i^^j:t^ also obtained, since a bile drains out to the 

-Ctl:^^tc^3^iJ.'^^^Lrv>5o duodenum. 

L^^t. @^co3Jc^^X^(::t>/0^ Also socially, it has the advantage by 

H^Htf'zJL—y^(D enlargement of the action range etc. 

t>(D(D3^5^, ^^foSV^HPrlSl^i However, the present condition is often being 

ctoTfi:^F^ ciO^>^lCfiHx-b unable to bear prolonged use by deviation of 

tif£\/^(Dt^^"Ji^'^h^o the tube itself, a constriction, or blockade in 

spite of various improvement or a design. 

[00031 [0003] 

^f^M(D^j5±lt. '^'^--^(DU Prevention of a re-blockade is greatly 

Mts ^(0\^^\ci^^<i^^LX dependent on the material and internal diameter 

V^5o ofatube. 

fl^ M^i^X^WA^'^Mt^^h Particularly in the diameter of a tube, 

tiXtfcX^^^(D::^'ryh^WA anticipation has started the expandable metallic 

X^^:^^:^y<yy^/i^?^^^Jy^ stent (EMS) which can insert the stent of the 

;^-r:/h(EMS) lc^^^;05;5=»;0^o thick diameter considered that insertion is 

rv^So EMSit^^smi^M. impossible till recently. 

{^):^'r>'i^::^MX^hiI:^:fl^^ There are three kinds of EMS(s) now. 

5 S Bte5i( Self-Expanding) (1) Self-extension which has extended power 

M^ (2)/</V— V-fCctor&^-f 5 itself by a stainless-steel-made 

y< /\y ^ y ^ M (Self-Expanding) Type, (2) The balloon 

( Balloon-Expandable ) ^RXJ^ extension (Balloon-Expandable) type which it 

{3)m^\cX^Xifi:^i^^Mmi extends by a balloon 

m^^Wh^o And 

(3) There is a shape-memory-alloy type which it 
extends by body temperature. 

[0004] [0004] 

EMS^fflV>fcflflii^>'K7'p-r The biliary-tract end prosthesis using EMS is 

— if fl. ilcSttM^f^ctSflfl mainly used for biliary obstruction, a 

3ll!S^^l¥^^^^.^<!f postoperative constriction, etc. by the malignant 

ti. -frcD^^t^^lS^bTV^So tumor, it demonstrates the effectiveness. 

'l^t^^jt^tiX^tc^^yi^—l^ftCX^ The effect of the extended way by the balloon 

'0#6t)^cf^ formerly performed is temporary in many cases, 

□^/5^^<^ ^M\^t>tc^XWt^'t' the anticipation with respect to the appearance 
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mmmtiiLtc^^/umm\ ems 

^^^Ky PX— if (EMBE) <D 
EMS^atg^*:rc^^:g^{C:b 



of EMS which functions over a long period of 
time is great. 

Moreover, since EMS has the extended power 
to outside, it can confront the internal 
constriction by the tumor, therefore, it can be 
adapted for the case which carries out 
exclusion of the bile duct from the outside like a 
pancreatic carcinoma or lymph node 
metastasis. 

However, when the cancer lesion which carried 
out infiltration exposure increases through the 
space of an EMS wire to the bile-duct lumen, it 
is the greatest disadvantage of this expandable 
metallic biliary endoprosthesis (EMBE) to carry 
out re-closing blocked at an early stage. 
Therefore, it needs combined use of the anti- 
cancer treatment by the radiotherapy, a 
hyperthemriia, etc. in many cases. 
However, it cannot perform crossing long-term, 
operating EMS, since gall bladder, a biliary tract 
cancer, a pancreatic carcinoma, etc. have a low 
radiosensitivity from the first and a side reaction 
is also large, and using these together as a 
matter of fact. 

A lumen does not become adaptive at the 
region which became narrow too much, if the 
pressure of the tumor is lost, there exists a fault 
referred to as that a stent will be crushed. 



[00051 

m.^'^{\L'^m.m^i^i\^x\^^ 



[0005] 

Deviation of the stent which was formerly a 
problem is almost solved by EMS. 
However, it is about the obstruction and the 
constriction of a stent by growth progress of the 
tumor, the radiotherapy method and the 
chemotherapy are performed very as a 
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makeshift. 

In particular, EMS In malignant biliary 
obstruction is positioned as part of a 
multidisciplinary treatment. 
It was able to decrease the blockade by the 
sludge which was the early cause of a blockade 
in the tube type endoprosthesis of the past. 
However, about the problem of progress 
prevention of the tumor which it increases to the 
stent lumen, it does not yet solve. 
Therefore, it waits for development of EMS 
which also covers the stenosis or obstruction by 
the malignant tumor long-term enough, and 
functions on it. 



[0006] 

y^7''a~/i^m^MLXm<fj:^iM 

Kmmi.x!k'^mm<^j:'o. ^ 

^tLXskWm^i-^m^t^h 

xsk^^mm-r^^^iai. 'b 



[0006] 

Furthermore, when a blood-vessel wall 
becomes thick as a cause of the heart coronary 
stenosis leading to the myocardial infarction, it 
may become narrow by the thrombosis in the 
blood vessel. 

When cholesterol attaches to a blood-vessel 
wall and it becomes narrow as a former reason, 
the blood vessel in a blood-vessel wall 
increases hierarchically, and a blood-vessel wall 
becomes thick, the blood vessel may constrict 
as a result. 

In particular when the blood vessel in the blood 
vessel increased and the blood vessel was 
constricted, the method of a treatment had only 
the bypass surgery of a heart coronary artery. 
However, the patient of such a coronary 
stenosis does not have only the physical 
strength to be able to be equal to bypass 
surgery, and was restricted to the treatment by 
a negative medical agent with few therapeutic 



10/23/2004 



10/18 



(C) DERWENT 



effects etc. 



[0007] [0007] 

gfd, Jilt^ Furthermore, the medicine administration 

"CWUMiiAiCctS^tfr^co^ method has the common administration to the 

-^/J^^ii't^^fcSo b;6^L^ whole body by the phleboclysis in a syringe. 

5^^iJc^#ttlC JzSgiJftffl ^^f^ However, the side reaction by the toxicity of the 

M<b^toTV^5o Whs ^^^^J^ medicine to administer poses a problem, 

fix ^(D^^tif^OfLUi^iz^ That is. the carcinostatic etc. is because the 

iDhii^sMWM^t,jE'^M^(0 toxic exertion value with respect to each of 

'^i^l■^tl\zMi'^^i^^Wi$.^^^ oncocyte and healthy cells approximates 

ifiiiJlLT V ^^tci^'Vh^o tt^oT. regardless of the origin and effect. 

^^'^McMM^B^izMtR&dlcM Therefore, a medical agent is made to 

^^"^t^ '^^^?^i^^^'^^t^t\/^ selectively concentrate at an affected region. 

9^;0^iSMi^ctoXV It has been a problem whether it makes it act for 

a long time. 

[0008] [0008] 

l^mmm^i^^Oti^^^M] [PROBLEM TO BE SOLVED BY THE 

^mm^m^i^^^t-r^i^m invention] . 

tA^^©;^^>htf AWigj^ctC PROBLEM ADDRESSED, it inserts this stent in 

{i^£^^cfV>{5if'ii^TL:rc:W^Iitl a constriction of the tubular-shape organ and 

RXfik^(D^^, f^MiiZ^^r- blood vessel which advanced, and a blockade, 

:xh^t$AL> ^^^JP^a^^ToT so that stent insertion of the past does not 

^^M^Mf^^'^t, :^v'l^h\H^(D become adaptive, it performs a local heating 

flftlOSffl'^J^^T^^/hMI H^^ib W and forms a pore. 

llal^c^JEiilCctS^^-rVhcD^ It prevents a constriction of the stent by 

^SSrgSitt. ^Mf^^<D^ pressure of. infiltration of the tumor into a stent, 

^tt?r^}^'T:#St)0<bL. Mfc the tumor from a stent perimeter, etc., and a 

^SPW^^iJS:-^^ plt^f^L. i^fc blockade, the effectiveness shall be for a long 

MM(DiicitiM^M^~^^\zir^^t period maintainable. 

UfoSo Furthermore, it is enabling a local medicine 

administration and enabling discharge control of 
a medicine. 
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[0009] [0009] 

t^oT. ^^PJcD @ fit) fix WJ:}f Therefore, the objective of the invention makes 

(DM'l^M^Mi^^^^^RXJ^f^M the living body inner tube-like organ and blood 

Lfc^W^Jh^ViB^R'dJk^ vessel which were constricted and obstructed 

^v'yhi(CX^.'l}^M(Dh(DX^ by malignant tumours, such as cancer, open 

fl5/0^(c5:^Ffl^^6^(c|| P$ effectively from the conventional thing with a 

M{3:^^^^^^{c^olt5y stent for a much longer period of time. 

7ht— x^O^^'fetcictoT^^fi Furthermore, it is going to provide that a local 

^5^fe;6^"^tg'T:\ themiotherapy is possible and a medicine 

pltg^fcft^^iJfT^J^cttl^ administration is locally possible or the stent 

^\yMis^ ^:^'ryh^^^\^Xo t which can control a discharge of a medicine by 

■f"2)^irc>'CfeSo the soft heating method in a magnetic-induction 

system. 

[0010] [0010] 

mm^M^t^fcibCD^m [means to solve the PROBLEM] 

±fSOllM^ft?^'t"S/cfc®^ It carried out various examination, in order to 
I^W'L/c^^. {S^^y— solve the above-mentioned problem. 

^ir^M'\^^1^^^\^^X^^V^ As a result, it manufactures a hollow-like stent 

^"ryh^Wii^l-. '^(D^'^iz.i^ using the magnetic material which has a low 

tthl^MM^M^ ^ Curie temperature, it let chemicals apply, coat 

^U^tclti'^^^'tfCo Mi^Lfc or attach to the surface with a thermosensitive 

hfi g Ste^M-e. polymer. 

'r/i'^X^lt/b^<. The manufactured stent is a self-extension type, 

iotti1~r(i:}Cct^910{^fSiglc:ii:@ in a catheter, it is small and a diameter extends 

7)^te5Ii"5o Ml^> Z.o:>:^y'l^Y^ it to about 10 times by taking out from a 

^3l^:^7K^'T*S^3^S4kA/ catheter. 

m-jRl^S^200kHz T?JE!jS£L7t<t Furthermore, when this stent is excited on 4 

w5> jRliafiS^43t:(c:Jp?ar* kA/m of magnetic field intensities, and the 

l!ic;^7^^/h(D JpfifcJ:t9## frequency of 200kHz in the physiological saline, 

^t^:fci^?Stt^^5^^;5^^^^t^ ^ it can heat an ambient temperature at 43 

^\z.'^W'^tz.\t'^n\.tzMnt^ degrees C. 

>^^±l$tb2)^t^^^^L^^i^^ Furthermore, the thermosensitive polymer 

^^iJcL/Co which it let attach by heating of a stent melted, 

and it checked that the medicine which 
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dispersed or dissolved in it was discharged, and 
perfected this invention. 

[0011] [00111 

^^^^\zi6\^^X.MiiUf^(0^ In this invention, the Curie temperature of a 

:ay— 1^M±(D*^^W\^lt- magnetic material can be set freely if needed on 

Cr g * i^Wt'^X^^^o a treatment. 

— ?aS^J$o^tt^t^<}:LTfi> As a magnetic material with a low Curie 

^^^2-'47243^'{d:^RXf^ temperature, there are a thermosensitive 

M¥2-61036^^#lCteic$ amorphous alloy, Fe-Pt alloy, etc. which are 

tiTV^Si^^attT^/Vy'T^a^:^ described by Unexamined-Japanese-Patent 

^ Fe~Pt ^^^/i^feSo MMO No. 2-47243 and No. 2-61036. 

;^xyh^cO^^, ^M'^tcltH An application, coating, or adhesion in the stent 

^ltt'(DXo^£:^ili:Xh^^^o M of a medicine is possible by any method. 

M^!^il^'\^<^'0}'^^ t^KM Discharge control of chemicals is attained by 

^W,^fclii'^^^'\t^Zt\:i letting chemicals apply, coat or attach with a 

<tor. MMoWctamHid^'^^t thermosensitive polymer. 

:^cf5o w^t?, Here, a thermosensitive polymer is the high 

{i43'C{^i£'Xr^lt2>rff:5>i^4^ polymer which melts near 43 degree C, and 

"T?. ^i^ic^'^tihO^MMi-X means the thing safe for a biological body. 

[0012] [0012] 

[ ^ W {^ffl ] [OPERATION] 

±i$}fyl(Z^^^M(D7.r-l^h^^U By detaining the stent of this invention in the 

ir^^\cX<:>X.Wi'\^MlM^J:if\^ living body, it can treat the constriction or 

<t5W^Ii^^A WwS^^fcS blockade of a tubular-shape organ or the blood 

\^^it^M^1o^'th^:d^Xt^^ vessel by the malignant tumor etc., and can 

tc^^^i^liZMM^B^<D^\z administer a medicine effectively only to an 

^m^l^^'t^^ti^'^mxh affected region actively. 

So 

[0013] [0013] 

mmm] [examples] 
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:^^^^\C)Sii1^^7sv-yh(DW^ii The structure of the stent in this invention 

$tit^cDy^7'y:^^V^>^^j^;ffiU connected the zigzag-like wire adapting the 

fciy^^-f-^f'^O^^-Y^^^^t^yh spring back of material by the spot welding etc., 

^^^'(:^^LX^^'^tLfch and presupposed that it is hollow-like, 

WCfoSo SP^^ 1iiafit^^£^^ Namely, any structure of a spiral shape, 

v^^if p(.y^>^)[^^ CD zigzag-shaped, mesh shape and tubular shape 

<t9^it>C0T?t>^V\ IIll(D(a)R aregood. 

t>*(b) (C^tt!7-Yir— ^^ffibfc The composition of the zigzag-like stent which 

iy^^'fWt^v'yh(DMi^i:^ uses a magnetic wire for (a) and (b) of FIG. 1 is 

to i;i^!7^ir--e2(7)^^/i^^ shown. 

^^O^^^-efoSo Sfiff^^t^^ 1 is a wire and the part of 2 is junction parts, 

W^(D9-('Y—'^%^o ^l(D{a) such as welding. 

(b) fi SicD^iW 3 is a wire for shape maintenance. 

^:^i"o (a) of FIG. 1 is a series type, (b) shows a 2 link 

type. 

[0014] [0014] 

MM^D^^it. MM^'^M^Bia' The application of a medicine immerses a stent 

^*yc:;^®UTV^5i^tattiff in the thermosensitive polymer which disperses 

^^JtZ.^:^v'yh^l[^^L,'i^^f)^ and mixed the medicine and which it melts, It 

^?l#±ff ^^^t'S^cJ^fCctoT candied out by carrying out pulling drying out of 

^Tofdo m&^(DM6^^t^KH liquid. 

^^"^ttc^M^, v^x>'h7)^ S Since the stent is made from the magnetic wire 

S^y^JPtt^^o^ti -ir^X:^ with self-temperature-control property when it is 

ifhtiX\/^^^tf)^h. r^iitS® made to attach with a thermosensitive polymer, 

^^^M't^^ti(CX^X::^'ryh a stent generates heat by impressing a high 

i^^^L, Wi'^^^^^Ml^XMM frequency magnetic field, a polymer melts and 

(DMctaUW^'^Mtf^^o Wh. discharge control of chemicals is attained. 

MMit^^^^MM^B.^^^ That is, unless a high frequency magnetic field 

^]PLJ^i:V^PS^5^i±lL^ci:V\ is impressed from the exterior, it does not 

^^B^fciti^^^'\t^mMRV^ discharge chemicals. 

^jattOi^^^cDilJR, RXIM The release control of a medical agent is 

t4!7^-\^— cO^^y^ta^^ilJR showing that it can set freely by selecting the 

't"Sw<t{Cj:oX. MMcotktHM medical agent made to apply, coat or adhere, a 

^4P;5\ ^^iiC^'^X'^^^t^yj^ thermosensitive polymeric selection, and the 

LTV ^So v^^if ^ t^^'T i^hSr^ Curie temperature of a magnetic wire. 
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kA/m'JSl?^ic200kHz X^mU 



It immerses a zigzag-like stent in the 

physiological saline, the temperature-rise curve 

of the physiological saline when exciting on 4 

kA/m of magnetic field intensities and the 

frequency of 200kHz is shown in FIG 2. 

It turns out that it heats this in about 3 minutes 

to temperature range required for 

hyperthermia and observed. 

Moreover, a thermosensitive polymer melts at 

this temperature and chemicals are discharged 

to an affected region. 



[0015] 



[0015] 



[ADVANTAGE OF THE INVENTION] 

By detaining the stent of this invention in the 
living body, it treats the constriction or blockade 
of a tubular-shape organ or the blood vessel by 
the malignant tumor etc., it can treat effectively 
multiplication of the malignant tumor in a stent 
perimeter or a stent by a thermotherapy, and 
can perform a local medicine administration. 
Furthermore, it is from the ability to perform a 
local thermotherapy, it is effective longer than 
the conventional thing, or adaptive enlargement 
is expectable also for examples of advance, 
such as a heart coronary artery which did not 
become adaptive, active treatment can be 
performed. 



[BRIEF DESCRIPTION OF THE DRAWINGS] 



mi] [FIG1] 

(a) f±^^B^}ci^,^Lfc— ii^Cv^ (a) is the figure showing the composition of the 
t/if^t^;^xyhcDtS^^^i"[21 series type zigzag-like stent used for this 
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X^MAh)lt^mm\^^F^Ltc invention, 

^j^y^xV^hcDli^ (b) is the figure showing the composition of the 

^Tjk-t^X^h^^ form stent of 2 link zigzag used for this 

invention. 

[m2] [FIG 2] 

Jij^U7tJ1^0>^-r>'hc^S.S± It is the graph showing the temperature rise of 

^^TT^irVyyM'^h^o the stent at the time of exciting, 

m^-omm l [description of symbols] 

1 Mi^V^-Y-- 1 A magnetic wire 

2 ^'t^y^-V— co^^§[5 2 The junction part of a magnetic wire 

3 M'^^^^^-Y^ 3 Shape retention wire 
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[il2] 



[FIG 2] 




Graph shows temperature (deg.C) against time (minutes). 
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